FOOD RESEARCH
BY DR. T. F. DIXON 
T HE Department of Scientific and Industrial
Research has recently issued the annual report for 1938 of the Food Investigation Board under the chairmanship of Sir Joseph Barcroft* The report describes experimental work carried out under the general direction of Mr. Eric Barnard, at the Low Temperature Research Station, Cambridge, with sub-stations at Covent Garden and Smithfield, the Torry Research Station, Aberdeen, and the Ditton Laboratory, Maidstone.
The most important development during the year under review has been the expansion of the work of the Board to cover research on the processing of food. A committee has been set up to consider the organization of research in this field in the interests alike of the consumer, producer and manufacturer. As soon as research on processing is considered, the question arises as to whether it should be organized on the basis of the process, for example, canning, or of the raw material, for example, fruit and vegetables or meats. The Board takes the view that it is the research on the raw material that is fundamental.
Although some work has been already carried out on the manufacture of bacon, the smoking and salting of fish and the canning of fruit, the work of the Board had previously been mainly concentrated on the problems involved in preserving the 'fresh' properties of unprocessed food during transport and storage.
Attention is directed to the progress made in the transport of chilled beef from Australia and New Zealand by gas storage, that is, in stores on board ship the air of which is enriched to a controlled extent with carbon dioxide. Until this method of storage was developed meat could not be brought from these distant Dominions to Great Britain in a chilled condition ; it had to be frozen. In the five-year period since the method was introduced, the exports to Great Britain from Australia and New Zealand of chilled beef have increased nearly ten-fold to a combined annual figure of 42,500 tons. Since chilled beef has recently commanded a premium of 1d. a pound over frozen beef, the increased value of this meat is of the order of £400,000. The possibility of improving the 'bloom' or appearance of the meat, which depends on the condition of the layer extending inwards to a depth of about 1/lO inch, by increasing the evaporation of water from the meat during the voyage, is also being investigated. Acidification of flesh occurring after death takes place in two stages. The first, ending at pH 6·2, is dependent on the physiological state of the muscle and is uninfluenced by temperature. The second stage, however, is influenced by temperature and probably represents a straightforward enzymic breakdown of glyc 0 gen. Stiffening (rigor mortis) also takes place mainly during the second stage of acidification. The higher the glycogen content at death the lower will be the muscle pH and the firmer the flesh. Liver and muscle glycogen levels are usually much lower in pigs than in oxen.
The average value for the ultimate pH (twentyfour hours or more after death) of the pig psoas muscle has been used as a measure of the muscular fatigue of the animal at the moment of death. A pH of 6·7 is taken as indicating extreme, and a pH of 5·5 or lower an absence of, fatigue. Empirically it has thus been possible to detect fatigue, ascribe the reason for it and devise methods to reduce it. The psoas muscle is more affected by fatigue and therefore almost always has a higher pH than the less deeply seated longissimus dorsi muscle. While the bacon pig is being fattened, an increase in the percentage of fat in the muscular tissue is accompanied by a corresponding decrease in the iodine value of the fat. By greatly reducing the plane of nutrition it has been possible to reduce the fat in muscle to as little as 0·5 per cent. NATURE MARCH 23, 1940, VoL. 145 Experiments on the quality of the eggs laid by the hens, White Leghorn and Light Sussex, show that the percentage of thick white is primarily a characteristic of the individual hen and that there is no correlation between it and the season, the rate at which the eggs are produced or their weight. Any method of washing increases the number of rots in eggs, since the organisms responsible for rotting readily penetrate the wet shell, although the permeability of shells varies widely even in successive eggs laid by the same bird.
Work on the quality of kippers carried out for the Herring Industry Board shows that the quality of the kipper varies with the content of fat. The fatter the kipper the more palatable it is. A large proportion of the kippers made from herrings cured from February to early May would be made from herrings containing less than 8 per cent of fat. The abrupt and extensive rise in the content of the fat in June from about 2 per cent to more than 20 per cent has a peculiar effect on the suitability of the herring for kippering. The newly acquired fat is apparently held very loosely, runs away readily in the kiln, and the fish is very soft and easily torn, so that great care must be observed in curing. By July, however, consolidation of the fat has taken place and the fish make excellent kippers. The great variation in the composition of the herring makes it impossible to avoid great variation in the quality of kippers even should the process of kippering be rigidly standardized.
Electrometric and chemical methods have been used for estimating freshness offish. With haddock, for example, estimation of either di-or trimethylamine can be used to determine the onset of definite staleness ; but the course of deterioration before this stage is reached can only be followed by the determination of dimethylamine using a sensitive colorimetric method. The micro-organisms causing spoilage of salted fish known as 'pink' belong to the Serratia and Micrococcus groups. The only method so far found effective for controlling 'pink' is chilling the fish to temperatures below 5° C.
During the year members of the staff of the Department's Fish Research Station at Aberdeen spent a period in Norway studying at first hand the methods employed there for the handling and storage of fish and the research on the subject in progress in that country.
During the year, arrangements were made to carry out on behalf of the Government of Palestine a survey ofthe wastage of oranges during transport. The temperature in the holds is an important feature in the wastage of the fruit, and the main object was to ascertain how far temperature variations were responsible for the wastage and to what extent these temperatures might be improved. Experiments were also carried out on the storage conditions of Palestinian grapefruit after its arrival in England. Further successful experiments on the gas-storage of home-grown pears, apples and broccoli have been carried out. No form of storage for apples can be reckoned successful unless it conserves their flavour, and this is especially important in the case of our finest dessert variety, Cox's Orange Pippin. A full-scale demonstration was arranged to remove any doubt in the trade as to whether this variety developed its full flavour after gas storage. Twenty-six tons of Cox's Orange Pippins were put into a gas store at the Ditton Laboratory at the end of September 1937. The composition of the atmosphere of the store was 2·5 per cent oxygen, 5 per cent carbon dioxide and 92·5 per cent nitrogen and was obtained by the removal of the excess of carbon dioxide by a scrubber of commercial design together with controlled ventilation. The temperature of storage was 4° C. The store was opened on February 22, 1938, in the presence of some 150 fruit-growers and other experts. The demonstration was completely successful, the fruit being in excellent condition ; in fact 80 per cent of it was graded as 'Fancy' or 'Extra Fancy'.
On the other hand, a subsequent survey of fruit of this variety from ten representative areas has shown that the extent to which the flavour is developed depends, in the main, on the pre-storage conditions, such as soil, manurial treatment and maturity at the time of gathering. Gas-storage also lengthens the life of home-grown pears of the variety Doyenne du Cornice. On removal to air after five months storage, the pears ripen in twelve days at 18:3° C. and in twenty-one days at 10° C. It is found inadvisable to store late varieties of apples together with early ripe, that is, postclimacteric varieties, since volatile substances given off by the ripe apples cause a severe 'lenticel' spotting on the other fruit not only in refrigerated gas storage but also in ordinary cold storage. This 'lenticel' spotting can be produced during storage by treating the pre-climacteric apples with ethylene (1 in 500) for 2-3 weeks early in their storage life.
Confirmation ofPutterill's finding in South Africa, that ripening of the plum can be stimulated by low concentrations of acetylene, has been obtained in England for the Monarch plum. Mter storage for three weeks at 4° C., and removal to 18° C., stimulation of ripening by acetylene, ethylene or air which had passed over ripe plums was still possible.
Other research being carried out on behalf of the Board includes work on meat, the preparation of milk fat, the storage of eggs, bacon and hams, including the factors affecting the quality of the pig's carcass, the storage of new potatoes and other vegetables, and problems connected with canning.
